Urease was the first enzyme to be produced in crystalline form (Sumner, 1926) . It breaks down urea into ammonia and CO2 and occurs in numerous bacteria and in a variety of plants. Among the latter, it is most concentrated in the Soya bean and the Jack bean. Urease also occurs in the animal body. Traces have been found in the pituitary gland, the liver, and the red cells, but it occurs in greater quantities in the superficial layers of the gastric mucosa and in the gastric mucus of man and mammals, particularly carnivores (Fitzgerald, 1946; Fitzgerald and Murphy, 1950; Strehler, 1954 and 1955) . Kornberg, Davies, and Wood (1954) investigated the breakdown of urea in the gastric mucosa of the cat by means of urea labelled with 14C and established that there is an increase in the breakdown of tracer urea within the gastric mucosa following stimulation of the gastric glands with histamine. The process increases after infusion of urea into the stomach and cannot be detected when the stomach glands are at rest. Many authors have assumed that this production of ammonia, which occurs simultaneously with acid secretion, plays a physiological role in the protection of mucosa against peptic digestion by keeping the reaction of the mucosa in the alkaline range (Fitzgerald, 1946; Fitzgerald and Murphy, 1950; Freisinger, 1956 and 1961; Luck and Seth, 1925; Strehler, 1954) .
A histochemical method for the demonstration of gastric urease in microscopic sections has been developed, and this will be the subject of a separate communication. Figure 1 shows the distribution of urease in the gastric mucosa of a dog. In previous studies (Freisinger, 1956 and 1961) (London, 1961) . urease activity and the urea content of mucosal homogenates from ulcer patients, cancer patients, and normal subjects (operative and biopsy samples) by Conway's micro-diffusion method (Conway and Byrne, 1933) , using Jack bean urease for the enzymatic breakdown of urea. The urea content of the stomach homogenates was furthermore estimated colorimetrically by the xanthydrol method (Lee and Widdowson, 1937) . In the course of these estimations a curious fact emerged: in normal stomachs enzymatic and colorimetric estimations of urea with xanthydrol usually led to identical results. In homogenates of mucosa from patients suffering from gastric ulcer, however, the values obtained with urease were always lower than those obtained by the colorimetric method. An inhibitory factor appeared to be present in ulcer patients which suppressed Jack bean urease activity in vitro.
As a working hypothesis it was assumed that this factor might be an antibody to urease similar to the 'anti-urease' produced in rabbits by Kirk and Sumner (1934) by immunizing the animals with crystalline urease. Injections of urease give rise to toxic levels of ammonia by the breakdown of blood urea but this precipitating antibody was able to protect the rabbits against no fewer than 1,000 lethal doses of urease.
The present study was undertaken to verify the existence of an antibody to urease in human subjects and to establish its possible relation to gastric ulcer.
METHODS
Pure crystalline urease was extracted from Jack beans by the method of Sumner and Myrback (1951) and twice recrystallized using Dounce's method (1941) . The crystals had an activity of 133,000 Sumner units per gram, the Sumner unit being defined as the amount of FIG. 1. Histochemical demonstration of urease in the gastric mucosa of a dog. The black zone indicates urease activity; the latter is mainly confined to the surface ofthe mucosa and the parietal cells. urease which will produce 1 mg. ammonia-nitrogen from a 3 % urea solution at a pH of 7.0 in five min. at 20°C.
To demonstrate the antibody the method of precipitation in gel in a modification of the method of Oakley and Fulthorpe (1953) was used: 01 ml. of crystalline urease solution buffered at a pH of 6-94 in a strength of 90 Sumner units per ml. was mixed with 0.1 ml. liquid 1 % clarified agar at 56°C. and filled into the bottom of Widal tubes. After the agar had solidified, it was covered by 0-2 ml. of 0 33 % clarified agar and the tubes were kept overnight. Next day, increasing doubling dilutions of serum were added on top of the second agar layer (portions of 0-15 ml. up to a dilution of 1:1,024) and the tubes were sealed. This test was carried out with 180 sera, including 50 sera of patients suffering from gastric ulcer.
In a limited number ofcases (36 sera) attempts were also made to estimate the amount of precipitate by quantitative immunochemical methods. For this purpose, inicreasing concentrations of urease solution were incubated with 1 ml. portions of human sera for two hours at 37°C. and for 48 hours at 4°C. at a pH of 7.0. Small precipitates were obtained which could be spun down in a refrigerated centrifuge at 2°C., washed twice in ice-cold saline, and then dissolved in 0-1 N NaOH and measured spectrophotometrically in ultraviolet light (wavelength 2,800 A). Before incubation the urease activity of the serumurease mixture was measured and compared with the activity of the supernatant after the precipitate had been spun down.
In addition, the precipitin reaction was repeated by immunoelectrophoresis on cellulose acetate strips as described by Consden and Kohn (1959) (Fig. 2) ; the 'anti-urease-titre' of the serum can be defined as the highest dilution of serum still giving a visible precipitin ring. In most cases the ring is visible up to a dilution of 32 or 64 (see Table) . Figure 3 shows an immuno-electrophoretic strip with the anti en in the middle line, the serum of an ulcer patient at the top, and a normal serum at the bottom: the precipitin line produced by the serum of the ulcer patient is visibly more intense than the line produced in the same globulin fraction by the normal serum.
DISCUSSION
The almost ubiquitous presence of anti-urease in human sera-at least in low titres-is not surprising, although the fact has not been commented upon.
Urease is a substance of particularly high antigenicity (Strehler, 1955) and contact with urease-containing bacteria such as staphylococcus, Mycobacterium tuberculosis, Proteus vulgaris, and many others, might well give rise to traces of anti-urease. However, the higher anti-urease titres found in a large proportion of ulcer cases are of considerable interest. Kornberg et al. (1954) produced evidence for the bacterial origin of gastric urease, but in a more recent paper Conway, Fitzgerald, McGeeney, and Geoghegan (1959) were able to refute this view. The likely physiological role of urease is that of protection against acid digestion. Strehler (1954) tried feeding urease-active Soya bean powder to patients and found a decrease in the gastric acidity. Fitzgerald (1946) found increased (compensatory?) urease activity in the mucosa of patients with duodenal ulcer.
